Abstract Nonalcoholic fatty liver disease (NAFLD) is one of the most common chronic liver diseases and may progress to advanced hepatic fibrosis and cirrhosis in some patients. Cirrhosis due to NAFLD is considered extremely rare in children in the Asia-Pacific region. We report the characteristics of 5 children with advanced hepatic fibrosis and cirrhosis due to NAFLD. Four of them were obese, and all of them had high alanine transaminase levels and ultrasonographic evidence of fatty liver. None had diabetes mellitus or hyperlipidemia. The calculated HOMA-IR was more than two in all five cases. Liver biopsy showed stage III fibrosis in 2 patients and stage IV fibrosis (cirrhosis) in 3.
Background
Nonalcoholic fatty liver disease (NAFLD) is a condition that results from pathological accumulation of triglycerides in the liver that could lead to progressive necroinflammatory disease. The histology ranges from simple steatosis through steatohepatitis to advanced fibrosis and cirrhosis. NAFLD is increasingly recognized in the absence of overt metabolic diseases [1] and is considered to be the most common liver disease in children [2] . NAFLD in children was first reported in the early 1983 [3] . Following this seminal report, a number of case series have been published describing children with nonalcoholic steatohepatitis (NASH) having the following clinical characteristics: occurrence in children and adolescents, male predominance, serum alanine transaminase (ALT) raised more than serum aspartate transaminase (AST), hypertriglyceridemia as the typical lipid abnormality and nonspecific symptoms, and a vague abdominal pain often being the reason for clinical assessment [4] [5] [6] [7] [8] .
Obesity and type-2 diabetes in childhood are becoming alarmingly common both in developed and developing countries. With the changing socioeconomic situation, urbanization, increasing physical inactivity, and a diet rich in fat and high glycemic index, Asia is at the epicenter of this epidemic. The incidence of NAFLD in this region is increasing in both adults and children [9] . A study of 810 school children from northern Japan showed an overall prevalence of 2.6% for fatty liver diagnosed on ultrasound scan [10] . There was a strong correlation between fatty liver and body mass index. Obesity is increasingly becoming a problem in Sri Lanka. In a recent school-based study, 3.9% and 14.7% of the study subjects were obese and overweight, respectively [11] .
In Western series, although fibrosis is common in pediatric NASH, cirrhosis has been described in only few cases of childhood NAFLD [6, 12, 13] . Advanced fibrosis or cirrhosis associated with NAFLD in childhood is very rare in the Asia-Pacific region [7, 14] .
We report 5 children, 3 with established cirrhosis, and another 2 with advanced hepatic fibrosis, due to NAFLD. The 5 patients presented over a 4-year period from 2002.
Methods
The five children with advanced hepatic fibrosis due to NAFLD reported here were among those children who presented with non-specific abdominal pain and/or asymptomatically elevated liver enzymes, and were diagnosed as having NAFLD or NASH ultrasonographically or by liver biopsy. The routine diagnostic work-up in such children includes hepatitis screening, autoimmune screening, iron and copper studies, and ultrasonographic assessment of the liver. If NAFLD was diagnosed, fasting serum insulin and C peptide levels were measured in addition to fasting sugar levels and lipid profile. When percutaneous liver biopsy was performed, Brunt's grading is used to stage the degree of fibrosis.
Results
Five of the children who underwent liver biopsy in our unit had advanced fibrosis or cirrhosis due to NAFLD. There were 4 boys and a girl (median age 11 years [range 10-12 years]). Four of them were obese with body mass index more than 95th centile. All 5 had marked acanthosis nigricans, high ALT levels (more than twice the upper limit of normal), and ultrasonographic evidence of fat infiltration in the liver (at least two features of five, liver hyperechogenecity [compared to renal echogenecity], blurring of blood vessels, and deep attenuation of the signal). None of them had any other possible cause for the liver disease. None of the five had diabetes mellitus or hyperlipidemia. The calculated HOMA-IR was more than 2 in all 5 cases (Table 1) . Liver biopsy showed stage III fibrosis in 2 patients and stage IV fibrosis (cirrhosis) in 3. In all 5 patients, the intra-acinar inflammation was mild (graded as \2 foci/10 objective), and portal inflammation was also mild. Ballooning degeneration and Mallory body formation were present in all biopsies. Patients with stage IV fibrosis were considered as having cirrhosis ( Table 2 , Fig. 1 ).
Discussion
We report 5 children with advanced hepatic fibrosis or cirrhosis due to NAFLD. Three patients with cirrhosis were obese and so was the child with advanced fibrosis. The other was overweight. All 5 of them had marked acanthosis a Hepatitis screen include: Hepatitis B surface antigen, Hepatitis B core antibody and Hepatitis C antibody b Autoimmune screening include: Anti-nuclear antibody, Anti-smooth muscle antibody and anti-KLM antibody nigricans. They also had raised ALT and an ALT:AST ratio greater than 1, and a calculated HOMA-IR of more than 2, indicating insulin resistance. All 3 children with cirrhosis were males. None of them had portal hypertension. The 5 children are currently on extensive life-style modification, with dietary restriction and increased physical activity aimed at weight reduction, and are being followed up with regular monitoring. Clinical experience with NASH in pediatric practice is limited. Although it is well recognized in the West, the epidemiology of pediatric NAFLD in Asia is not well documented. Significant fibrosis in pediatric NAFLD has been documented in previous Western case series. Baldridge and co-workers studied 14 children with NAFLD and all of them had varying degrees of inflammation and fibrosis [4] . In 2003, Schwimmer et al. [12] studied 43 children with NAFLD. Among them, only 1 child had established cirrhosis. Recently Mollesten et al. [6] described 2 children with cirrhosis and one of them had symptomatic portal hypertension. Only 2 cases of cirrhosis following NAFLD had been reported from the Asia-Pacific region. In 1984, Kinugasa et al. [7] studied 11 obese children and only one child had established cirrhosis. Similarly, Menton and co-workers reported 17 children with NASH and only one child had histological evidence of cirrhosis [14] .
Conclusion
In conclusion, this report of advanced hepatic fibrosis in children underlines the fact that NAFLD in childhood may not be entirely benign. Further longitudinal studies are required to establish its natural history. 
